The community of inquiry (CoI) framework has commonly been used to study teaching and learning in online courses (Garrison, Anderson, & Archer 2000) . This paper describes the implementation of the CoI framework in a cohort-based online EdD program, where teaching presence and cognitive presence were easier to foster than social presence. Based on the results of an initial evaluation, suggestions are made to expand the components of the CoI framework when using it at a program level. Lessons learned from the implementation are also shared to assist others wishing to apply the CoI framework to online graduate programs.
Introduction
The College of Education at the University of Florida was engaged with colleagues participating in the Carnegie Project on the Education Doctorate (CPED), a national effort in the US aimed at strengthening the education doctorate (EdD), from [2007] [2008] [2009] [2010] . The EdD, sometimes referred to as a professional practice doctorate, is designed to prepare stewards of practice (Perry & Imig, 2008) . That is, the degree guides students to apply researchbased knowledge and to generate context-based knowledge to improve and advance practice (Shulman, Golde, Conklin, Bueschel, & Garabedian, 2006) .
As a result of our institution's participation in CPED, we designed an EdD in curriculum and instruction with a focus on educational technology. The professional practice program combines the professional practice vision (Shulman et al., 2006 ) with a cohort-based format that includes online coursework and interactions with a one-week session on campus Swapna Kumar, Kara Dawson, Erik W. Black, Catherine Cavanaugh, and Christopher D. Sessums University of Florida, USA each year. Our program design was guided by the community of inquiry (CoI) framework (Garrison et al., 2000) , a structure highlighting the importance of teaching presence, social presence, and cognitive presence in online teaching and learning. This article describes the implementation and evaluation of the first year of the cohort-based EdD program in the context of this model. The description of implementation and research, and the ways in which this model applies to online teaching and learning, could be useful to other institutions engaged in online graduate programs.
Applying CoI to an Online EdD in Educational Technology
The community of inquiry (CoI) proposed by Garrison et al. (2000) is a theoretical framework that has been used to study online teaching and learning during the past decade.
The EdD program was conceptualized as a community of inquiry where students advance through a structured program as a cohort. They have common goals, purposefully interact with and support one another, and are intensively supported by faculty members in order to complete the program. In this section we review the three main components of the CoI framework (i.e., teaching presence, social presence, and cognitive presence) and use it as a lens to examine the program.
Teaching Presence
Teaching presence, defined as "the design, facilitation, and direction of cognitive and social processes for the purpose of realizing personally meaningful and educationally worthwhile learning outcomes," (Anderson, Rourke, Garrison, & Archer, 2001, p. 5 ) is crucial for student learning, for student satisfaction, and for the creation of a community of inquiry according to several researchers (Arbaugh & Hwang, 2006; Blignaut & Trollip, 2003; Garrison & Cleveland-Innes, 2005; Kanuka, Rourke, & Laflamme, 2007; Lim & Barnes, 2002; Meyer, 2003; Murphy, 2004; Shea, Fredericksen, Pickett, & Pelz, 2003; Shea, Pickett, & Pelz, 2004; Swan, 2003; Wu & Hiltz, 2004) . In the absence of face-to-face interactions, an instructor's ability to design, plan, structure, and organize an online course becomes extremely important (Swan, 2003; . In addition to instructional design and organization, Anderson et al. (2001) identified two other components of teaching presence, namely building understanding and direct instruction. These include the facilitation of student participation and the management of discourse to increase learner knowledge and critical thinking; the provision of effective, explanatory, and immediate feedback; and the leadership of the instructor, who imparts knowledge as a subject matter expert (SME).
Social Presence
Some researchers have found student trust, reliance, and sense of belonging (also called sense of community) are high indicators of perceived learning and satisfaction in online courses (Benbunan-Fich, Hiltz, & Harasim, 2005; Rovai, 2002) . Sense of community, or social presence, is considered a prerequisite for achieving a deeper level of intellectual discourse. In the community of inquiry, social presence in online environments has been defined as the way that learners portray themselves as "real people" in their online interactions in the absence of face-to-face communication (Garrison et al., 2000, p. 89) . Many researchers have studied social presence, often by examining asynchronous online discus- We designed online courses in the program to include multiple forms of synchronous and asynchronous interaction (Moore & Anderson, 2003) , frequent opportunities for reflection (Ainsworth & Loizou, 2003) , support for a variety of learning styles via distributed practice with concepts and skills (Cepeda, Pashler, Vul, Wixted, & Rohrer, 2006) , multimedia resources (Moreno & Valdez, 2005) , and multiple assessment formats (McTighe & O'Connor, 2005) . We used Moodle, an open source learning management system (LMS), to host all the online courses. Students completed four required online courses as a cohort in the fall and spring semesters of the first year. The purpose of these courses was to orient students to research and doctoral study in educational technology and to foster critical thinking, or cognitive presence. All projects were specific to students' professional context and allowed flexibility within certain parameters. Faculty who taught EdD courses discussed the design and content of the courses to ensure consistency across the program.
Summer campus experience.
At the end of their first year, students took a summer seminar that consisted of online activities to prepare for the one-week campus-based experience and follow-up online assignments. Program faculty collaboratively led the campus experience, which was intended to help students get acquainted with the university through interactions with one another, faculty both in and outside the program, administrators, and librarians. The first on-campus seminar served to cement the social presence that had developed online, model the teaching presence in a synchronous setting, and support cognitive presence by reinforcing the memory of content learned in the first year.
Inquiry groups.
In their first semester of the program, we grouped students according to their area of specialization to work together and support one another online. We intended the inquiry groups of five or six students with common contexts and interests to support social pres- 
Synchronous sessions (Elluminate).
There were monthly real-time conferencing sessions using Elluminate software throughout the first year of the program to maintain communication and continuity outside of courses.
The synchronous session topics were faculty-or student-driven and ranged from program questions or student concerns to information sharing about conferences and professional events. Faculty encouraged and modeled a critical approach to educational technology research and events during the sessions that supported all three areas of the CoI framework.
Asynchronous experiences (Google group).
In order to encourage students to communicate with one another outside of coursework, we integrated several asynchronous opportunities into the program design. We formed a
Google group to facilitate social and cognitive presence outside of the cohort's coursework.
It served as a repository for resources, a forum for program discussions, and a virtual space where the cohort could interact outside of their courses. Faculty members were "present"
and active in the group.
Evaluation Methodology
Since the program was designed using the CoI framework, we reviewed instruments used to measure teaching presence, social presence, and cognitive presence (Arbaugh et al., 2008; Arbaugh & Benbunan-Fich, 2003; Garrison et al., 2001; Shea et al., 2003) . However, all the instruments in the literature were for online courses, with some specifically for the analysis of asynchronous interactions in online courses. They were not representative of teaching and learning in an online program.
Therefore, we could not use the existing instruments to measure these constructs in this program, and we were unable to find one single course that was representative of the entire program. In the absence of previous program-level research related to the CoI framework,
we created a survey to study student perceptions of program implementation and components that corresponded to teaching presence, social presence, and cognitive presence as they had been implemented in the EdD program. The survey consisted of three sections:
Faculty Instruction and Feedback; Support, Learning Environments, and CommunityBuilding; and Application of Learning, respectively.
Faculty Instruction and Feedback
This section included items about student satisfaction with the ways that faculty structured learning and provided feedback. We adapted two items from the teaching presence scale for the program context (Arbaugh & Hwang, 2006) . For example, item P2, "The instructor clearly communicated important course goals" (Arbaugh & Hwang, 2006, p. 14) was re- 131 "The instructor helped me take advantage of the online environment to assist my learning" (Arbaugh & Hwang, 2006, p. 14) , and we reworded it to "The faculty helped me take advantage of the online environment to assist my learning." The reliability (Cronbach's alpha) for this section of the survey was 0.90 (Table 2) .
Support, Learning Environments, and Community-Building
The communication medium used in an online course can influence student satisfaction and perceptions of social presence (So & Brush, 2007) and is foundational to interactions and the development of social presence. The section on Support, Learning Environments, and Community-Building thus included items on learner satisfaction with technical, library, and administrative support and with the learning environments that were used for communication and interaction in the program. A third set in this section contained questions about students' perceived value of the asynchronous and synchronous interactions for building community (or social presence) in the cohort. The overall reliability (Cronbach's alpha) for this section of the survey was estimated at 0.76 (Table 2) . 
Application of Learning
Cognitive presence in the research has usually been measured by analyzing online discussions (Garrison, 2003) , and researchers have recently included items pertaining to cognitive presence in the CoI instrument developed by Arbaugh et al. (2008) . Cognitive presence in the EdD program involved the collective construction of knowledge through discourse among participants in various asynchronous and synchronous learning environments, but the main goal was the sharing and application of that knowledge in their professional practice. We thus focused the questions in this section on application of learning. Based on two cognitive presence items from the CoI instrument for a specific course, "(33.) I have developed solutions to course problems that can be applied in practice," and "(34.) I can apply the knowledge created in this course to my work or other non-class related activities" The reliability estimate for the survey, including all three sections, was 0.88 (Table 2) . We included open-ended questions about the strengths of the program, the challenges students faced, and a request for suggestions to improve Year 1 for the next cohort.
In October 2009 we sent an email to the 26 students (28% male, 72% female) enrolled in the second year of the EdD program, inviting them to complete a survey about their first year experiences. The online survey was hosted by SurveyMonkey, and students completed it anonymously; no identifying data were collected and no IP addresses were tracked. Data collected from 16 students (61%) were imported into SPSS and analyzed. Open-ended responses were imported into NVivo software and coded.
Findings
The results from student surveys are organized in 
Mean SD
The goals and expectations for Year 1 were clear to me.
.806
My expectations were met during Year 1.
.619
I learned a lot from the faculty.
.629
I learned a lot from my peers in the EdD cohort.
.834
The faculty helped me take advantage of the online environment in a way that assisted my learning.
.727
I am satisfied with the timeliness of feedback provided to me during Year 1.
.957
I am satisfied with the quality of feedback provided to me during Year 1.
3.94 1.124
I am satisfied with the support provided to me by the faculty during Year 1.
.629
Applying were met during Year 1 of the program. They were also largely satisfied with the timeliness and quality of feedback provided and learned a great deal from the faculty in the program.
When asked in open-ended survey items to comment on the strengths of the program, 67%
of students cited the faculty members and their support as the main strength. One student wrote, "The faculty are all wonderful to work with, have a great depth of knowledge, create learning experiences that connect with authentic, real-world information, and are excellent at keeping contact individually."
Support, Learning Environments, and Community-Building
Over 75% of students either agreed or strongly agreed that they were satisfied with the technical and administrative support provided to them in Year 1. In addition to a traditional learning management system for online courses, the program also integrates other asynchronous and synchronous environments, as described earlier. Over 86% of students were very satisfied or satisfied with the learning management system, Moodle, and with Elluminate, the software used for synchronous sessions. Only 25% were satisfied with the use of Google Groups for non-course asynchronous experiences. Students reported that there had been inadequate peer interaction outside of the required coursework during the first year of the program. In the optional comments area, several students cited lacking a coordinated time to meet or collaborate online as an obstacle. As one student noted, I have terrific peers in the cohort, but we are all so busy. A highlight of the summer session was meeting my cohort members, and I really thought the personal interactions would continue, but we haven't really had any reason to partner with each other.
Of the key program features described earlier, the campus-based seminar experience in the summer was rated by students as the most valuable for building community in the cohort.
Students suggested that a summer face-to-face meeting at the beginning of the first year of 
Discussion and Significance for Online Programs
The research reported in this paper was conducted in a cohort-based professional practice doctoral program in educational technology and cannot be generalized to all online programs at all levels of higher education. However, the results point to the usefulness of the CoI framework in conceptualizing and implementing online programs. This section provides suggestions and considerations for the building of a community of inquiry (CoI) in professional practice or doctoral online programs that could be useful to others involved in developing, implementing, and evaluating online programs.
Students cited faculty presence, feedback, and support as a strength of the EdD program.
Faculty expertise in online teaching and learning, instructional design, course structure and organization transferred to program design, structure, and organization. A structured course sequence; consistent communication between students and faculty within courses and about program-level issues; the development of respectful relationships based on subject matter expertise, trust, and mentoring; and instruction that promotes students' efforts to apply their knowledge to further their professional goals are all key elements of teaching presence at the program level. Similar to Shea, Hayes, and Vickers' (2010) conclusion that the construct of teaching presence in the CoI framework can include instructor communication and organization in all aspects of an online course, our experiences indicate that additional skills are needed to foster teaching presence in an online program. Faculty not only need excellent online pedagogical skills, organizational skills, and experience with online courses but also have to understand administrative procedures and collaborate with multiple entities in their institution to ensure different types of support (e.g., administrative support, library resources, and research skills) that students at a distance might require in an online program are readily available. Others wishing to develop similar programs must consider these factors and ensure that at least one faculty member in the program has the institutional knowledge necessary to bring together cohesive and multifaceted support.
Evaluation data suggest mixed student satisfaction with social presence in the program. ence. High student satisfaction in these areas is not surprising, given the faculty members' expertise with online courses and students' familiarity with the learning management system (Moodle) and communication tools used in the program. Further, social presence is easier to facilitate in online course discussions or synchronous sessions where students' participation is mandated. In the EdD program, social presence was more difficult to foster in environments (e.g., the Google group, Inquiry groups) that had been envisioned as unstructured avenues for increased community-building via student interaction and initiative. Students were less satisfied with interactions in these areas. The environments relied heavily on individual student motivation and self-direction (Moore & Anderson, 2003) , areas that are now being highlighted, scaffolded, and directly addressed in activities for both the old and new cohort in the EdD program.
In retrospect, the life cycle of the online community and the importance of faculty leadership during the inception stage (Iriberri & Leroy, 2009) should have been more carefully considered to foster social presence. In the second cohort, we plan to implement structured and required asynchronous and synchronous interactions in a virtual program space. Faculty members hope to gradually transfer responsibility for interaction to students and will require them to facilitate conversations on topics of interest. We have also introduced a campus-based session to build community and social presence at the beginning of the program for the second cohort. Others wishing to develop similar programs should carefully conceive strategies to facilitate social presence, consider the life cycle of an online community (Iriberri & Leroy, 2009) , and not take student motivation or participation in a given environment for granted.
Cognitive presence in the EdD program took the form of (a) problem definition, exploration, and learning through discourse in multiple asynchronous and synchronous settings;
and (b) the regular application of knowledge and skills from the program to students' practice. Traditionally, the former has been studied by conducting a content analysis of online discussions or a survey about learning resulting from interactions at the course level (Garrison, 2003; Arbaugh et al., 2008) . However, in our doctoral program, we structured opportunities for students not only to interact with each other in various learning environments but also with peers outside of their program, other professional organizations, and leaders in their professional practice. Such opportunities are crucial for doctoral students, and measures to assess the effectiveness of learning not only through interactions with their cohort but also through interactions during program activities involving non-cohort members have to be developed.
Among other things, students reported applying knowledge and skills learned to their work and sharing the acquired knowledge with others. This parallels the philosophy of professional practice doctoral degrees, which require students to use research and literature in systematic and intentional ways to inform, improve, and solve educational problems in their local contexts (Shulman et al., 2006) . The integration of university-based learning and professional practice is expected to lead to the development of important habits of mind that include intentionality, metacognition, critical-mindedness, creativity, clarity of expression in oral and written communication, and a positive stance toward continuous 
Significance for Research in Online Programs
The content analysis of online discussions and survey instruments have been the main methods used to assess teaching, social, and cognitive presence in online courses. In order to consistently assess teaching, social, and cognitive presence at a program level, the existing instruments should be expanded to consider the areas discussed in this paper. Ex- The CoI instrument developed by Arbaugh et al. (2008) is useful for studying the CoI framework in online courses, and we are reviewing it for use with the next cohort in the EdD program in educational technology. While it is possible to implement this instrument in multiple courses in a program, the results would not accurately reflect the interactions, mentoring, instructional design, administration, and support that contribute to the building of a community of inquiry at a program level. It is important to expand this instrument or else develop others for programs that encompass asynchronous as well as synchronous interactions, course-specific and non-course-specific activities in various virtual spaces, the involvement of multiple and diverse faculty members, and different types of learning objectives, including the application of knowledge and learning to practice.
Conclusions
Given the increase in the number of online programs in recent years (Allen & Seaman, 2010) , it is reasonable to assume there will be a subsequent increase in online degrees.
Thus, there will be an associated need to develop protocols to investigate such programs.
Based on the findings of this study, we suggest that the CoI framework of teaching, social, and cognitive presence is a useful lens through which to study online teaching and learning in professional practice programs. The CoI framework is commonly used to examine online courses, and our results suggest it can also be used in online programs, with an expand- 
